Effects of unilateral cortex lesions on gene expression of rat cortical cholecystokinin neurons.
In rat neocortex, the gene encoding preprocholecystokinin is expressed in interneurons which also synthetize gamma-aminobutyric acid. An injury to the meninges and the underlying cortex increased the concentration of mRNA coding for preprocholecystokinin in all ipsilateral cortical areas. Simultaneous treatment of the rats with the anti-inflammatory agent diclofenac did not affect the injury-induced change in gene expression indicating that inflammatory processes were not involved. The injury also enhanced the expression of the immediate early gene c-fos in the ipsilateral cortex in a time-dependent manner. There was an increase in c-fos mRNA 1 h after the operation, which was no longer observed 3 h later. Twenty-four hours after the operation, cells containing c-fos mRNA were found in cortical layers II, III, V and VI. The neurons which showed an increased expression of preprocholecystokinin were also in these layers. The N-methyl-D-aspartate (NMDA) receptor antagonist MK-801 prevented the injury-induced increases in both preprocholecystokinin and c-fos gene expression, indicating that stimulation of this glutamate receptor subtype may initiate the changes in expression of both genes. It is hypothetized that the immediate early gene c-fos is activated first and this then leads to the increase in preprocholecystokinin mRNA.